A proteomic analysis of the iron response of Photobacterium damselae subsp. damselae reveals metabolic adaptations to iron levels changes and novel potential virulence factors.
Photobacterium damselae subsp. damselae (Pdd) is a marine bacterium that can infect numerous species of marine fish as well as other species including humans. Low iron availability is one of the signs that bacterial pathogens can detect in order to begin colonizing their host, and the reduction of iron levels is a nonspecific host defense strategy that prevents bacterial proliferation. In this work a proteomic approach was used to study the gene expression adaptations of a Pdd strain in response to iron availability. A comparative analysis of induced proteins in both high- and low-iron conditions showed profound cellular metabolic adaptations that result, for instance, in amino acid requirement. It also provided important information about the changes that occur in the energetic metabolism induced by the surrounding iron levels, allowing for the identification of novel potential virulence factors. Among others, genes involved in the synthesis and transport of a vibrioferrin-like siderophore were identified for the first time. In addition to plasmid pPHDD1-encoded Dly and HlyA hemolysins, a pPHDD1-borne operon, which may encode a transferrin receptor, was also found. This operon identification suggests that this virulence plasmid could encode so-far unknown additional virulence factors other than hemolysins.